Keap1/Nrf2 system regulates neuronal survival as revealed through study of keap1 gene-knockout mice.
Keap1 is proposed to be a sensor protein of electrophilic compounds and a transducer of the signal from electrophilic compounds for transcriptional activation. Thus, the use of keap1 gene-knockout (KO) mice is a straightforward approach in order to clarify the molecular background for the use of electrophilies as neuroprotective compounds. In the present report, we investigated the question as to how the deletion of the keap1 gene affects the activities of Nrf2 and survival of immature cortical neurons. In cortical cultures prepared from wild-type (WT) mice, Keap1 was expressed in the neurons, and Nrf2 protein was retained in their cytoplasm; whereas Nrf2 was translocated into the nuclei of neurons and phase 2 enzymes were constitutively activated in the cortical cultures from KO mice. Consistent with these results, cortical neurons from KO mice showed increased resistance to oxidative stress induced by high concentrations of glutamate and rotenone. These results suggest that the absence of Keap1 constitutively activates Nrf2, which then induces the phase 2 enzymes in neurons and induces increased resistance of cortical neurons to oxidative stress. This report is the first report to show that Keap1 is a key regulator of cell defense mechanisms of CNS neurons against oxidative stress.